Study design: Case report. Objective: To report a rare lesion of intramedullary cervical tuberculoma. Setting: Department of Neurosurgery, Southwest Hospital, Third Military Medical University, Chongqing, The People's Republic of China. Case report: A 15-year-old boy presented with pain in the neck and shoulder. Examination showed mild left hemiplegia and pinprink hyperalgesia on the left side up to C3 level. Chest X-ray and CT scan showed patch and dot lesions indicating old tuberculous lesions and MRI showed a ring-enhancing intramedullary lesion at C3/4 level. Tuberculoma resection and antituberculous therapy was given. There was satisfactory recovery clinically. Conclusion: Intramedullary cervical tuberculoma is a rare, coexisting systemic tuberculosis and MRI scan helps in obtaining a correct diagnosis; combining surgery with anti-tuberculosis therapy is the treatment of choice.
Introduction
Although tuberculosis can be treated, it is still an important health problem in developing countries including China. In recent years, it has also proved to be a common opportunistic infection in individuals of developed countries who test positive for human immunodeficiency virus (HIV). Tuberculosis of the central nervous system (CNS) is rare, with an incidence of only 0.5-2% of patients with systemic tuberculosis. 1 Tuberculoma of the CNS is unusual, whereas intramedullary tuberculomas are rare. [1] [2] [3] [4] [5] We report a case of intramedullary cervical tuberculoma that was cured by a combination of operation and antituberculous chemotherapy.
Case history
A 15-year-old male presented with onset of radicular pain of neck-shoulder for 1 year. The boy complained of weakness of the left arm and left leg for 4 months. On examination, he had weakness in the left arm and left leg of MRC Grade 4, pinprink hyperalgesia on the left side up to C3 level, increased tendon reflexes in the left arm and the left leg, and his left plantar response was extensor. Temperature sensation was normal. His lumbar puncture revealed pressure of 150 mmH 2 O, white blood cell count for cerebrospinal fluid (CSF) of 0.002 Â 10 9 /l, protein content of 0.81 g/l, sugar content of 4.5 mmol/l, chloride content of 130.9 mmol/l, and erythrocyte sedimentation rate of 40 mm/h. Anti-acid staining and the polymerase chain reaction (PCR) of Mycobacterium tuberculosis DNA for CSF were negative. His chest X-ray and CT scan revealed patch and dot lesions indicating old tuberculosis lesions ( Figure 1 ). The purified protein derivative (PPT) test revealed no abnormality. MRI scan of the cervical spine on T2WI revealed an isointense to hypointense signal at C3/4 level and edema signal surrounding the lesion from medulla oblongata to T3 segment, MRI scan on T1WI revealed an isointense signal at C3/4 level and ring-enhancing intramedullary lesion involving the whole circumference of the cervical spinal cord after gadolinium-diethylenetriaminepentaacetic acid (Gd-DTPA) administration ( Figure 2 ). The diagnosis of intramedullary glioma or ependymoma was made by the radiologist. Tuberculoma was suspected, so preoperative anti-tuberculous therapy and injectable dexamethasone was given.
He underwent C3-C4 laminectomy. The dura mater and arachnoid membrane were normal. The lesion was causing segmental enlargement of the cord and replacing the cord circumferentially. It was firm in consistency, peripherally vascular, yellowish and cheesy in the centre.
The lesion was excised totally. Postoperatively, the boy was put on injection streptomycin 0.75 g daily for 1 month intramuscularly, isoniazid 300 mg orally, and rifampicin 450 mg orally for another 12 months. He was continued on steroids. Histopathological examination of the lesion confirmed typical tubercular granuloma ( Figure 3 ). There was temporary weakness in the left arm and left leg of MRC Grade 3 postoperatively. At discharge, at the end of 2 weeks, he had recovered his strength to the preoperative state and postoperative MRI revealed resolution of tuberculoma ( Figure 4) . He continued making steady improvement in his neurological status. At 8-months follow-up there was full neurological recovery and he went back to school.
Discussion
China has 1.4 million new cases of tuberculosis every year. 6 Intramedullary spinal cord tuberculoma is a rare entity. Jenning 3 found only one intramedullary tuberculoma among 5344 patients with pulmonary tuberculosis. Tuberculomas develop following haematogenous dissemination of bacilli from an infection elsewhere in the body, usually lung. There is a slight male preponderance for intramedullary spinal cord tuberculoma (M:F, 1.5:1). Duration of symptoms at presentation varies from 3 to 20 months (mean 11.5 months). 5 The present case had evidence of systemic tuberculosis. Although the diagnosis of tuberculoma is usually made based on pathology, systemic examination combined with radiological imaging may arrive at a better preoperative understanding of the diagnosis. Sharma et al 5 reported associated tuberculosis elsewhere in the body in four out of 10 patients which is the largest series of intramedullary tuberculoma by now.
Because MRI has been employed widely, early discovery for this kind of lesion may be possible, though the MRI picture varies with the stage of the tuberculoma formation. In the early phase of intramedullary tuberculoma, there is a great inflammatory reaction with an abundance of giant cells and a poor collagenous capsule with variable surrounding edema. At this stage, the tuberculomas seem to be isointense on both T1Wl and T2Wl and enhancing homogeneously on contrast. Later, the capsule becomes richer in collagen, resulting in ring enhancement. 1, 7 Pathological changes include non-caseating granuloma, cascating granuloma with a solid centre and caseating granuloma with liquid centre. 7 MRI describes three types of tuberculoma pictures: tuberculous lesion appears isointense on T1WI with cord expansion, and isointense to hypointense on T2WI, and ring enhancement with hypointense centre on Gd-DTPA MR scan. The present case was at about this stage. With the development of caseation, the centre becomes bright and gives an appearance of 'target sign'. 7, 8 The 'target sign' was thought to be a characteristic sign on the radiological image. 5 Sharma et al 5 reported all their lesions showed marked enhancement on gadolinium injection and central hypointensity with peripheral ring enhancement was seen in five out of eight cases. Hanci et al 9 reported a case of intramedullary spinal cord tuberculous abscess, which showed a wellcircumscribed, cystic-appearing intramedullary mass with ring enhancement on MRI; T2WI showed peripheral hypointensity and central hyperintensity.
Spinal tuberculosis infection more commonly presents with tuberculous spondylitis or arachnoiditis. 10 Gupta et al 11 presented eight cases of intramedullary tuberculoma, but only one of these cases was confirmed by open biopsy sampling and pathological examination. Ratliff 10 reported an intramedullary tuberculoma with an inferior area of syringomyelia, with no clearly demarcated lesion on MRI. This is in contrast to the well-circumscribed, firm masses described by Rhoton et al 12 and Kayaoglu et al. 13 Sharma et al 5 reported a tuberculoma similar in appearance to intramedullary spinal cord tumour on MRI, so appearance of intramedullary spinal tuberculosis on MRI varies. Although clinical symptoms and presentation of intramedullary spinal tuberculoma are usually indistinguishable from other spinal cord lesions and the intramedullary spinal tuberculoma is a rare entity, it must be considered in the differential diagnosis of spinal cord compression especially for patients with a history of systemic tuberculosis. The MRI features of tuberculomas are distinct from other intramedullary lesions and are reliable enough to start antituberculous therapy. 8 Some of these lesions may resolve completely with antituberculous therapy only, 14 but may expand during chemotherapy. 15 Preoperative antituberculous therapy for 1-2 weeks may avoid spreading of intraoperative tuberculosis. Careful dissection and resection could get good recovery for intramedullary tuberculoma with mass effect and paradoxical enlargement of the tuberculoma at its late stage. 15, 16 Postoperative wholecourse antituberculous chemotherapy is mandatory.
